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Previous regional studies of the Wi l l is ton Basin have ex
a m i n e d b a s i n - w i d e w r e n c h s t y l e t e c t o n i c s a n d 
paleostructure. This study develops similar models on a field 
scale to aid identification of areas in or near existing fields for 
deve lopmenta l dri l l ing or secondary recovery operat ions. 
Geophys ica l studies integrated with geological and engineer
i ng e v a l u a t i o n s p r o v i d e i n t e r p r e t a t i o n of r e s e r v o i r 
heterogeneities due to faulting, fracturing and facies changes 
on a scale useful for field development. 

Faults and shear l ineaments produce structures and seg
mentation of Ordov ic ian Red River reservoirs in the southern 
Wi l l is ton Bas in . Product ion histories and pressure data indi
c a t e s ign i f i can t la tera l d i s c o n t i n u i t i e s a n d n o n - r a d i a l 
drainage. These reservoir barriers can prevent efficient oil re
covery from intervals wh i ch appear relatively homogeneous 
from log data. A n understanding of these l ineament and 
wrench-sty le deformation patterns can lead to better identifi
cat ion of undrained reserves and dril l ing opportunities for 
addit ional oil recovery. 

Rework ing of old seismic data wi th new tools and per
spectives has conf irmed the l ineament orientation on a field 
scale to provide a local model of wrench style deformation in 
the study area. L o w fold (400-800%), structurally ambiguous 
seismic data obtained during the 1970's w e r e reprocessed to 
provide better definition of field structures and fault trends. 
Use of reflection statics and radon stack provided significant 
noise reduction and clearer fault definit ion. These seismic 
data were interpreted in conjunct ion wi th log data and sedi
menta t ion patterns to identify major fault patterns. The 
integration of seismic interval t ime data and formation thick
nesses from we l l logs prov ided further understanding of 
deposit ional thinning, fault breaks, and porosity deve lop
ments on a field scale. 
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This w o r k presents results f rom a reservoir c h a r a c 
terization study to identify areas near producing oil we l ls 
wh ich could benefit from addit ional seismic and geological 
investigations to a id infield dri l l ing. Statistics of drainage 
shape factors, effective pore vo lume and drive mechanisms 
are presented for the Ordov ic ian Red River Formation in the 
southern Wi l l is ton Basin. Screening techniques are also pre
s e n t e d to a i d i d e n t i f i c a t i o n of p o t e n t i a l r e s e r v o i r 
heterogeneity. 

W e l l s exhibit ing heterogeneous behavior can be targets 
for addit ional seismic and geological investigations to assess 
potential for further primary or secondary recovery by new 
dril l ing. The integrated use of production type-curves, supple
mented wi th permeabil i ty data from drill-stem tests or cores, 
can produce insights about the degree and nature of reservoir 
heterogeneity. However , using type-curves developed for the 
radial-f low case in highly irregular drainage situations can 
lead to erroneous estimates for kh, S (damage or stimulation) 
and drained pore-volume. A technique has been deve loped 
based upon production dec l ine type-curves and analysis of 
data from mult i-well systems or non-radial drainage areas of 
unknown shapes. Product ion dec l ine type-curves based on 
those previously developed by other authors are appl ied to 
solution-gas drive production data from heterogeneous reser
voirs in this work. U s e of this technique is demonstrated for 
both simulated and actual f ield data. The curves have been 
successfully used to estimate reservoir shape and we l l drain
age areas a n d are suppor ted by geo log ica l -geophys ica l 
interpretations of reservoir geometry wh ich are shown by 
example cases. 
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Broadly dissimilar textures exist among Devon ian dolo

mites over the south Alber ta Shel f and Wi l l i s ton Bas in . 

Stratigraphic, facies, and areal distribution of dolomite tex

t u res a n d t h e i r r e l a t i v e r e s e r v o i r c h a r a c t e r i s t i c s a r e 

documented by careful study of more than 400 cores and 

© Montana GS 2010 - Seventh International Williston Basin Symposium, 1995.




